Optimization in the preparation of coenzyme Q10 nanoliposomes.
The optimal formulation of coenzyme Q10 (CoQ10) nanoliposomes and the feasibility of production in a pilot scale were investigated. The nanoliposomes were prepared by ethanol injection and sonication techniques for a desired vesicle size in the laboratory. Optimization of formulation in the preparation of CoQ10 nanoliposomes was achieved by an orthogonal array design. The best formulation was found to be phospholipid/CoQ10/cholesterol/Tween 80 (2.5:1.2:0.4:1.8, w/w) with phosphate buffer solution (pH 7.4, 0.01 M) as the hydration media. The z-average diameter (D(z)) was about 68 nm. The encapsulation efficiency was greater than 95% with a retention ratio higher than 90% and a particle size change lower than 10% after storage at 4 degrees C in the dark for 90 days. CoQ10 incorporation resulted in a dramatic increase of the microviscosity of nanoliposomes and inhibited the peroxidation of phospholipid. The D(z) of CoQ10 nanoliposomes produced in a pilot scale was about 67 nm. Results suggest that the technology developed by this investigation is practical to produce the CoQ10 nanoliposomes with the expected encapsulation quality and stability not only in the laboratory but also in a pilot scale.